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 Abstract   
Objectives: To compare ﬁrst-trimester scan results between audited (AS), according to the Fetal Medicine 
Foundation criteria, and non-audited sonographers (NAS).
Material and methods: Retrospective observational study of N=629 and N=1290 NT and CRL measurements 
done by AS and NAS, respectively.
Results: For similar examined populations (similar CRL and maternal age at examination) NT values were 
signiﬁcantly lower in NAS with NT of 1.0 mm or less in 26.9% of measurements taken by NAS (vs. 0.3% in AS). NT 
diﬀered signiﬁcantly between NAS and AS in all maternal age groups, except for patients below 24 years of age 
and in all CRL categories.
Conclusions: Training of sonographic skills in fetal medicine needs to be complemented by a regular audit to 
ensure adequate quality of the measurements.
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 Streszczenie   
Cel pracy: Porównanie jakości badań prenatalnych w pierwszym trymestrze ciąży w grupie ultrasonograﬁstów 
audytowanych (AS) i wykonujących badania bez audytu Fetal Medicine Foundation (NAS).
Materiał i metody: Retrospektywna analiza wyników badań i dokonywanych pomiarów w badaniu pierwszego 
trymestru ciąży w grupie audytowanej N=629 i nieaudytowanej N=1290.
Wyniki: Dla porównywalnych populacji w zakresie CRL i wieku ciężarnej wielkości pomiaru NT były znamiennie 
statystycznie niższe w grupie badań wykonywanych przez nieaudytowanych ultrasonograﬁstów (NAS), wartości 
poniżej 1,0 mm występowały w 26,9% pomiarów dokonanych przez grupę NAS w porównaniu z grupą AS gdzie 
ta częstość wyniosła 0,3%.
Wnioski: Doskonalenie umiejętności przeprowadzania badań ultrasonograﬁcznych powinno współistnieć 
z regularnym audytem pozwalającym na samoocenę jakości wykonywanych badań.
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Figure 1. Histogram of age distribution in the study group.
 
Figure 2. Correlation of NT and CRL measure in millimeters in the studied 
groups. On ordinate located NT measurement in millimeters and on abscissa 
CRL in millimeters  (circles shows measurements – Non-Audited; triangles shows 
measurements – Audited).
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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
	
 1290 629 1.44 1.83 <0.001 16.8

 116 30 1.62 1.95  0.58

 278 91 1.46 1.77 <0.001 5.42

 317 141 1.48 1.89 <0.001 9.41

 453 310 1.38 1.77 <0.001 11.7

 126 57 1.38 1.07 <0.001 5.71
Table II. Comparison of NT measurements in millimeters in the studied groups additionally divided into groups ranged by CRL every 10 millimeters. Wald-Wolfowitz Runs Test 
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   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
	
 1290 629 1.44 1.83 <0.001 16.8
 94 28 1.17 1.74 <0.001 3.00
 348 146 1.37 1.71 <0.001 8.03
 498 258 1.46 1.79 <0.001 11.4
 310 155 1.57 1.95 <0.001 7.85
 40 42 1.57 2.16 <0.001 3.00
Table III. Detailed statistical results of Logistic regression. Odds ratio and p-level shown in the Table. Statistically signiﬁcant OR accepted at p<0.05.  Study population grouped 






















	   0'1* 20'1*
	
 1290 629 2.23 3.27 0.00 2.70

 116 30 0.92 1.81 0.14 1.29

 278 91 1.23 2.34 0.00 1.70

 317 141 1.35 3.39 0.00 2.36

 453 310 5.00 11.01 0.00 7.42

 126 57 3.65 19.43 0.00 8.42
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Figure 3. Distribution of NT measurements in the compared groups of Non-Audited 
and Audited research workers. Non-Audited (NA) Number of valid cases=1290 
(patterned plot) and Audited (A) Number of valid cases =629 cases (white plot). 
On ordinate located number of cases and on abscissa groups divided in NT 
measurement.
 
Figure 4. Histogram of NT distribution in the compared groups of  Non-Audited and 
Audited research workers. Non-Audited (NA) Number of valid cases = 1290 (upper 
plot) and Audited (A) Number of valid cases = 629 cases (lower plot). On ordinate 
located number of cases and on abscissa groups divided in NT measurement range 
as subordinate. Age groups 5 years apart also apply lower and upper plots. Range of 
NT measurement is limited to 4 mm to improve readability.
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Figure 5. Plot of odds ratio (points) and conﬁdence level (whiskers) of logistic 
regression performed in the study, grouped by Non-Audited and Audited research 
workers. Categorized by age range. 
